The cardiovascular responses to tracheal intubation using a jibreoptic bronchoscope or Macintosh laryngoscope were compared in twenty in-patients and twenty day-stay patients. Within these groups patients were randomly allocated to direct laryngoscopic or jibreoptic bronchoscopic intubation. Arterial blood pressure, heart rate and arterial oxygen saturation were recorded before induction and at one-minute intervals untilfour minutes after intubation. In both groups both laryngoscopic and bronchoscopic intubation resulted in a significant rise in blood pressure and heart rate. At no stage was there a significant difference in mean blood pressure in either group, or in heart rate in the day-stay patients, betl'v'een the different methods of intubation. In the in-patients mean heart rate was signijicantly higher in those patients intubated with the bronchoscope at three and four minutes after intubation. Time taken for intubation was significantly longer in those patients intubated with the bronchoscope. In no patient did the arterial oxygen saturation fall below 98%.
bronchoscope enables intubation to be accomplished without causing significant stretching of the pharyngeal or laryngeal tissues. It might, therefore, be expected to result in a less marked rise in heart rate and blood pressure. While the cardiovascular response to awake fibreoptic nasotracheal intubation has been studied, 4 we are unaware of any study of the cardiovascular response to fibreoptic intubation in anaesthetised patients.
The present study was designed to compare the cardiovascular response, namely heart rate and blood pressure changes, to orotracheal intubation using either a Macintosh laryngoscope or a fibreoptic bronchoscope, PATIENTS AND METHODS Forty adult patients of ASA grades I or 11
Anaesthesia and Intensi,'e Care. VD/. 17, No. I, February, 1989 undergoing elective surgery requiring endotracheal intubation gave written informed consent for the study. Approval for the study was given by the Area Health Service Research and Human Ethics Review Committee. Patients with a history of cardiovascular disease and those in whom the induction sequence was considered clinically inappropriate were excluded from the study. The forty patients consisted of twenty daystay patients (Group A) and twenty in-patients (Group B). Within these two groups the patients were randomly allocated to be intubated using either a Macintosh laryngoscope or a fibreoptic bronchoscope. Day-stay patients received no premedication, while in-patients were premedicated with papaveretum 0.2-0.3 mg per kilogram body weight and hyoscine 0.004-0.006 mg per kilogram body weight, given as an intramuscular injection one hour prior to surgery.
In the anaesthetic room an intravenous cannula was placed in a forearm vein. Blood pressure was measured using a calibrated anaeroid sphygmomanometer, and an Ohmeda Biox IV pulse oximeter was used to measure arterial oxygen saturation and pulse rate. Two stable baseline readings of systolic and diastolic blood pressure, heart rate and arterial oxygen saturation were obtained prior to the induction of anaesthesia. Anaesthesia was induced with thiopentone 4-5 mg/kg and followed by atracurium 0.5 mg/kg: in addition patients in Group B received 0.1 mg of fentanyl. The patients' lungs were then ventilated with enflurane 2% in oxygen via a Bain circuit and face mask using a fresh gas flow of 150 ml/kg/minute. Systolic and diastolic blood pressure, arterial oxygen saturation and pulse rate were recorded at one-minute intervals from the time of induction of anaesthesia. Three minutes after the administration of the atracurium the patient was intubated with a disposable plastic cuffed oral endotracheal tube. Male patients received a 9.0 mm tube and female patients an 8.0 mm tube. Ventilation with enflurane 2% in oxygen was continued via the endotracheal tube. The time taken for intubation was recorded as the time from when the facemask was removed to the time the endotracheal tube was placed in the trachea with the cuff inflated. Systolic and diastolic blood pressure, pulse rate and arterial oxygen saturation were recorded at one-minute intervals until four minutes after intubation.
Intubation with the bronchoscope was carried out with the patient supine and the operator standing behind the patient's head. The bronchscope, with the endotracheal tube mounted on it, was passed through the mouth and into the treachea until the tip of the bronchoscope was positioned just above the carina. The endotracheal tube was then advanced into the trachea and the bronchoscope removed.
Statistical analysis was performed using paired and unpaired Student's t test for the results, and the Mann-Whitney U test and X2 test for the patient data.
RESULTS
There was no significant difference between the patients intubated with the bronchoscope and those intubated with the laryngoscope with respect to age, weight or sex (Table 1) . Group A: Day stay patients (Figures 1 and 2 ) Following induction mean diastolic At no time during the study period was pressure fell by 4.9% (laryngoscope group) and there a significant difference between the 3.3% (bronchoscope group). Following patients intubated with the bronchoscope and intubation mean diastolic pressure rose by those intubated with the laryngoscope with 37.9% (laryngoscope group) and 30.1 % respect to mean systolic or diastolic blood (bronchoscope group) to reach levels pressure or heart rate. significantly above the pre-induction levels Preinduction mean systolic and diastolic (P = 0.03 both groups). blood pressure and heart rate were similar in Following induction mean heart rate rose the two groups.
by 10.7% (laryngoscope group) and 8.4% Following induction systolic blood pressure (bronchoscope group), intubation resulted in fell by 7.6% in the laryngoscope group and a further rise of 18.4% and 13.5% respectively 7.7% in the bronchoscope group. Following to reach levels significantly above preintubation systolic blood pressure rose by induction levels. (P = 0.001 laryngoscope 28.3% in the laryngoscope group and 34.3% in group, P = 0.005 bronchoscope group). the bronchoscope group to reach levels Group B: In-patients (Figures 3 and 4 
) significantly above the pre-induction levels
At no time during the study period was (P = 0.007 laryngoscope group, P = 0.006 there a significant difference between those bronchoscope group).
patients intubated with the bronchoscope and those intubated with the laryngoscope with Following induction mean heart rate rose respect to mean systolic or diastolic blood by 12.3% (laryngoscope group) and 13.4% pressure. Prior to induction mean systolic and (bronchoscope group), intubation resulted in diastolic blood pressure and heart rate were a further rise of 11.8% (laryngoscope group) similar in the two groups. and 11.2% (bronchoscope group) to reach Following induction mean systolic pressure levels significantly above preinduction levels fell by 19.5% (laryngoscope group) and 21.3% (P=O.OOI laryngoscope group, P=0.041 (bronchoscope group), following intubation bronchoscope group). This rise persisted mean systolic pressure rose by 33.8% longer in patients intubated with the (laryngoscope group) and 36.2% bronchoscope: as a result, mean heart rate in (bronchoscope group) to reach levels those patients intubated with the significantly above the preintubation levels bronchoscope was significantly higher than in (P = 0.001 both groups) but not significantly those intubated with the laryngoscope at both higher than pre-induction levels.
three and four minutes after intubation Following induction mean diastolic (P= 0.047 and 0.040 respectively). pressure fell by 13.3% (laryngoscope group) Intubation time and 15.2% (bronchoscope group), following Time taken for intubation with the intubation they rose by 34.3% (laryngoscope laryngoscope, 36.5 seconds (SD 9.2), was group) and 39.8% (bronchoscope group) to significantly less than with the bronchoscope, reach levels significantly above the 59.8 seconds (SD 21.74) (P= 0.001): in no preinduction levels (P = 0.02 both groups). patient did the arterial oxygen saturation fall 120 below 98% during the study period. -.rte .............. , ..... ___ 1 --' and are now widely practised. Surprisingly the cardiovascular response to fibreoptic intubation has received little attention. The cardiovascular response to awake fibreoptic nasotracheal intubation has been documented,4 and the authors concluded that it was a method that resulted in limited increases in heart rate and blood pressure. They attributed this to the fact that the technique produced little pressure on, or stimulation of, the oropharyngeal tissues. In their study the larynx, pharynx and trachea were rendered insensitive with local anaesthetic and it may well have been the local anaesthesia rather than the use of the bronchoscope that resulted in the limited pressor response. While it is well known that laryngoscopy without intubation causes a marked pressor response,,2 and that the degree of the response is related to the duration of the laryngoscopy,S we are unaware of any previous controlled study of the cardiovascular response to intubation without laryngoscopy. Previous studies have been able to study only the response to intubation per se as the additional response that occurs when intubation follows laryngoscopy. Prys-Roberts et al. 9 reported four patients in whom blind nasal intubation was performed without producing a significant rise in blood pressure or heart rate: in two of these patients previous laryngoscopy had produced a marked hypertensive response. These patients were intubated while breathing spontaneously, without the aid of muscle relaxants, which requires deep general anaesthesia and it may well have been the depth of anaesthesia which was responsible for the absence of a pressor response.
The aim of this study was to document the pressor response to intubation in anaesthetised patients intubated using a fibreoptic technique, and to compare this with a control group intubated using a conventional laryngoscope. Our results show that using the fibreoptic technique did not result in a red\lced pressor response in our patients. . Because the cardiovascular response to, and arterial oxygen saturation during, fibreoptic intubation had not previously been documented in anaesthetised patients, in this initial study we studied only fit patients undergoing minor surgery. As invasive monitoring would not have been ethically acceptable in our patients we did not measure beat-to-beat changes in blood pressure. Fibreoptic intubation is technically more difficult than laryngoscopic intubation and may take longer. While performing the manoeuvre the operator is unable to monitor the patient's general condition. For these reasons we chose to use a pulse oximeter in preference to ECG monitoring.
We have shown that fibreoptic intubation can be carried out in paralysed anaesthetised patients without an unacceptable fall in arterial oxygen saturation occurring. While in our patients its use did not result in a reduced pressor response, further study of this technique in patients with cardiovascular and respiratory disease is indicated.
